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ADVANTAGE - Temp, distribution on wafer in the CVD equipment can be 
measured 

easily and with good precision. Temp, uniformity on the wafer can be 
improved. 

In an example, the heating stage (2) was mounted inside of the reaction 
chamber 

(7). Wafer (1) was placed on the stage (2). Reaction gas (13) was supplied 
from the gas inlets (14) of the gas supplying head (6). The IR ray permeable 
window (8) was mounted above the gas inlets (14). Radiation pyrometer (5) 
was 

mounted above the window (8) to watch the wafer through the inlets (14). 
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(54) CVD EQUIPMENT 

(57)Abstract: 

PURPOSE: To prevent a film from attaching to an infrared rays transmission window when the 
temperature distribution of a wafer is measured with a radiation thermometer in a CVD 
equipment, facilitate measurement of wafer temperature distribution, and improve uniformity of 
wafer temperature by controlling heat generation amount of a heater divided into a plurality of 
zones, on the basis of the measurement results. 

CONSTITUTION: Radiation thermometers 5 are arranged so as to measure temperature via a . 
gas feeding inlet 14 which supplies reaction gas to a wafer 1. On account of the gas flow, it can 
be prevented that reaction product inversely flows to a gas supply head 6 and attaches to an 
infrared rays transmission window 8. Thereby the transmittance of the infrared rays 
transmission window 8 is kept always constant, and the precision of temperature measurement 
by using the radiation thermometers 5 is improved. The temperature distribution is measured 
by using a plurality of the radiation thermometers 5, or the radiation thermometer 5 having a 
two-dimensional photo detector, or the radiation thermometer 5 fixed to a traverse equipment. . 
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* notices * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In a semi-conductor manufacture process, this invention relates to the CVD system which forms the silicone film which doped a metal 
membrane, the metal silicide film, the oxide film, the nitride, or the impurity on the surface of the wafer, and relates to heating a wafer uniformly and quickly in 
cold wall-type equipment especially, and the CVD system which can measure the temperature of a wafer with a sufficient precision easily. 
[0002] 

[Description of the Prior Art] Conventionally, in the CVD system, a wafer is carried on a heating stage, reactant gas is supplied in the condition of having heated 
to predetermined temperature, and the film is formed in a wafer front face. The structure of heating a tabular susceptor with a heater or a lamp, and heating the 
wafer placed on it is common. The temperature control of a heating stage pushes. a thermocouple against a susceptor, measures temperature, and is performed by 
the approach of controlling heater calorific value so that this becomes laying temperature. Actual wafer temperature is not known correctly in many cases, 
proofreading with susceptor temperature is performed in advance using a dummy wafer with a thermocouple, and the measures of presuming wafer temperature * 
based on this result are taken. However, by the reason shown below, even if the temperature of a susceptor is fixed, the temperature of a wafer may change. That 
is, if a dummy wafer and the wafer with which a surface state is different are processed, since the absorption coefficient of thermal radiation differs from 
emissivity, the case where it is a dummy wafer, and actual temperature will shift greatly. 

[0003] 0.01 most used abundantly in a CVD process as shown in drawing 7 - lOOTorr Even when susceptor temperature is fixed in a pressure range, it turns out 
that wafer temperature changes depending on a pressure. This is because it originates in heat conduction through the gas between a wafer rear face and a 
susceptor, and the thermal conductivity of gas is proportional to a pressure in the field of a molecular flow, so the heating value transmitted from a susceptor to a 
wafer when the processing pressure force changes changes. Also when gas with the high thermal conductivity of helium etc. tends to be introduced between a 
wafer rear face and a susceptor and it is going to shorten heating time, if gas pressure is changed, the temperature of a wafer will change. 
[0004] On the other hand, such a problem will be lost if wafer temperature is measured directly using a radiation thermometer. In order, to measure the 
temperature of a wafer using a radiation thermometer, it roughly divides and there are two approaches. 

[0005] In this case, a heater or a lamp will be penetrated and measured. Since radiation of these sources of heating reflected with the wafer rear face and was 
measured with a radiation thermometer, there was a problem that temperature of a wafer could not measure correctly. Moreover, since it is necessary to 
incorporate a handling device, cooling structure, etc. of a wafer other than a heater in a heating stage, there is much constraint of a tooth space which attaches a 
radiation thermometer. When measuring the temperature of a wafer, the thing only with many equipments which measure one point is for this. 
[0006] In this case, since a transparency aperture is exposed to reactant gas, the film will deposit it inside and it will change infrared permeability with time 
amount. Therefore, there was a problem that the infrared reinforcement which a radiation thermometer measures decreased gradually, and the measured 
temperature became actually more low. On the other hand, inert gas was sprayed from the perimeter and the structure where reactant gas prevented from 
touching an infrared transparency aperture was devised. However, the flow of inert gas affected the flow of reactant gas, and there was a problem that the 
homogeneity of membrane formation was spoiled. Furthermore, in order to supply inert gas, structure becomes complicated, and during membrane formation, 
since it is always necessary to pass inert gas, the consumption of gas Will increase. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention solves the trouble of the above-mentioned conventional technique in a CVD system, and offers the 

structure which can measure the temperature distribution of a wafer easily. 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, this invention is characterized by having the infrared transparency aperture 
prepared between the gas supply head which met the wafer and was prepared, the gas inlet established in this gas supply head, at least one radiation 
thermometer arranged so that a wafer may be measured through this gas inlet, and a radiation thermometer and a gas supply head. 
[0009] 

[Function] The infrared radiation emitted from the wafer is received with a radiation thermometer through the gas inlet of a gas supply head, and the 
temperature of a wafer is measured. Since reactant gas is always supplied from the gas inlet during membrane formation, it can prevent that a resultant flows 
backwards on a gas supply head, and adheres to an infrared transparency aperture by the flow of this gas. Therefore, an infrared transparency aperture is always 
maintained at fixed permeability, and its precision of the thermometry by the radiation thermometer improves. 
[OOIO]* 

[Example] The sectional view of the CVD system which is the 1st example of this invention is shown in drawing 1 . The heating stage 2 is established in the 
interior of a reaction chamber 7, on it, a front face is turned upward and a wafer 1 is installed, and from two or more gas inlets 14 established in the gas supply 
head 6 which met this, reactant gas 13 is supplied in the shape of a shower, and membranes are formed. Two or more sorts of reactant gas is introduced into the 
gas supply head 6 from the exterior by gas piping 16 and 1 7, it mixes up inside, and a wafer 1 is supplied. A reaction chamber 7 is decompressed by the 
predetermined pressure with a vacuum pump (not shown). A heater 3 is built into the interior of the heating stage 2, and a wafer 1 is heated through a susceptor 
4. A susceptor 4 is chosen in consideration of processing temperature, corrosion resistance, etc. from ingredients, such as DAKUFAITO, SiC and SUS, Inconel, 
and aluminum. The perimeter of a wafer 1 has large heat release compared with a core, and since temperature falls, temperature is equalized as structure which 
divides a heater 3 into plurality (3-1, 3-2), and carries out temperature control independently. For example, when 1 zone heater whose a diameter is 240mm 
when processing a wafer with a diameter of 200mm at 650 degrees C is used, as it is shown in drawing 4 , it becomes lower [ the periphery of a susceptor 4 ] 
about 40 degrees C than a core, and also in a wafer 1, in connection with this, the circumference becomes high 40-50 degrees C compared with a core. The 
heater 3 is supported with the heater supporter 9 through the heat insulator 1 1 . Temperature control carries out the monitor of the temperature of a susceptor 4 
with a temperature sensor 15, controls the calorific value of a heater 3 using a thermoregulator (not shown), and is performed so that the measured value may 
become predetermined temperature. The heater 3 and the same number which the temperature sensor 15 and the temperature controller divided, using a 
thermocouple or a radiation thermometer as a temperature sensor 15 are required. When a heater 3 is divided into two zones, a temperature sensor 15 is attached 
so that the location which carries out a monitor may serve as a core of a wafer 1 , and a wafer edge. 
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[001 1] A wafer 1 is heated even to predetermined temperature, and in order to prevent the membrane formation of those other than wafer 1, the gas supply head 
6 and a reaction chamber 7 are cooled (not shown). In order to prevent the heat dissipation to the lower part of the heating stage 2 and to prevent a temperature 
rise, a water cooled jacket 12 is formed and the radiation shielding plate 10 is further put into the bottom of a heater 3. What is necessary is just to put in about 
I -5 sheets, although it differs by how much the number of sheets of the radiation shielding plate 1 0 needs to suppress the temperature of the lower part of a 
heating stage. As for the quality of the material, what has a high reflection factor is desirable like aluminum. The gas inlet 14 which faces a wafer 1 at the gas 
supply head 6, and supplies reactant gas is formed, and the infrared transparency aperture 8 is formed in the upper part. Furthermore, it is installed so that a 
radiation thermometer 5 may look at a wafer through a gas inlet 14 in the upper part. If a wafer I is loaded on a susceptor, the temperature will be measured with 
a radiation thermometer 5. In drawing 1 , two radiation thermometers 5 were used and the temperature of two places around a center and around [ of a wafer i ] 
is measured. 

[001 2] Drawing 2 is the sectional view of the CVD system in which the 2nd example is shown. The radiation thermometer 5 fixed to traverse equipment 1 8 
instead of two or more radiation thermometers 5 is used, and the temperature distribution of several points of a wafer 1 are measured by moving a radiation 
thermometer 5. 

[001 3] Drawing 3 is the sectional view of the CVD system in which the 3rd example is shown. The thermal camera with which the whole wafer goes into a 
visual field at once instead of two or more radiation thermometers is used. A radiation thermometer 5 uses a CCD image sensor for a sensing element, and the 
camera which used together the interference filter (for example, a 0.9-micrometer object is good for a silicon wafer) of specific wavelength can be used for it. 
Moreover, the radiation thermal camera of the method which obtains thermal imagery may be used by generally scanning a mirror using photoelectrical form 
infrared detectors, such as HgCdTe and InSb. 

[0014] At the time of membrane formation, based on the temperature distribution measured with the radiation thermometer 5, each heater 3-1 and the laying 
temperature of 3-2 are changed by the temperature setter (not shown), and it adjusts so that the temperature of a wafer 1 may become homogeneity. As an 
example, the temperature change which put the wafer 1 on the susceptor 4 is shown in drawing 5 . The heater 3 is divided into two zones and is magnitude 
whose inside is phi200mm and whose outside is phi280mm. The temperature of a susceptor 4 is the measured value of a temperature sensor 1 5, and is 
controlling the heater of both zones to always become 670 degrees C. Moreover, the temperature of a wafer 1 is the measured value by the radiation 
thermometer 5. It turns out that surrounding one carries out a temperature rise quickly, the temperature rise of the middle to the circumference becomes late, 
and, as for a wafer 1, the central temperature becomes high from a center at first. The result of having made more highly 20 degrees C than the inside heater 3-1 
laying temperature of the outside heater 3-2 into 690 degrees C henceforth [ 60 second ] based on this result is drawing 6 . It turns out that the homogeneity of 
wafer 1 temperature is improving. Thus, the homogeneity of the temperature can be raised based on the result of having measured the temperature distribution 
of a wafer 1 . 
[0015] 

[Effect of the Invention] Since the temperature distribution of the wafer in a CVD system can be measured with an easily and sufficient precision according to 
this invention, control of the heater divided into two or more zones can be optimized, and the temperature homogeneity of a wafer can be raised. Thereby, the 
yield of a semiconductor device manufacture process can be raised. 



[Translation done.] 
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